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- PREFACE -

‘his joint photographic intelligence report has been prepared by the Navy and
Central Inieligence Agency. It provides an analysis of the electronic facilities
associnted with hexagon-type surtace-to-air missile (SAM) sites in the Soviet Blac
in response 1o Guided Missile and Astronautics Intelligence Committee (GMAIC)
Requirement and CIA Requirement SI/R-31/59. 7
‘Ihis report consists of a detailed photographic analysisof the electronic facil-
* itiew at two hexagon-type SAM sites in the USSR and onc inj AN !
measurements of the guidance radar at lhc_ ite were made on the
Nistel sterco-comparator und are considered to have a range of error of IR
25X1D — Scale of the — photography was determined from the

25X1C I lov-althude photography was of assistance in determining the general
configuration of the guidance radar, but because of poor resolutlon, the limits of
" gome of the component parts were ot identifiable.
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‘The electronic facilitica identified at
the hexagon-type SAM sltes covered in
this report (Magnitogorak and Kiev, USSR,

cnns\nl of a
track-while-scan missile-guldance radar,
FRUIT SET; an acquisition radar, SPOON
REST; a probable IFF radar, SCORE
BOARD; and local communication facil-

25X6

25X1D

‘A total of 26 héxagon-type SAM sites
have been identitied trom Il aerial and
ground photography of the Soviet Bloc”
Twenty-four of these sites are located in
the USSR and two are located in [

I !r the USSR there are 19 sites
located In the Ural Mountains ares 4_/,
two sites ncar Moacow 5/, one site near
Rostov g/. ane near Kiev 7/, and onenear
Odessa 8/.

A study of the photography reveals
that only 7 of the 26 hexagon-type SAM
—

*Analyain_for this was oompleted prior to
minsion on which an
additionsl 90 besagontype SAM silea have been
identified, byt which are not inoluded hereln..

25X1D

25X6

SUMMARY

itles. The missile guidance cquipment is
contained in vans. The positioning of these
vang, in the center of the sites, has been
generally the same at all hexagon-type
SAM sites Identified from aerlal photo-
graphy. Complete electronic facilities
have been observed Q three hexagon-type

5X6
25X6

. Kiev, USSR; and

Elements of the missile-guidance radar
system have been Identified at four addi-
tional sites, two near Nizhnaya Tura,
USSR, one near Odessa, USSR, and one
|
‘The missile guidance system employed
at the hexagon-type SAM sites 18 believed

SAM sitea located ot 8k and

INTRODUCTION

) .
gites have complete or nearly complete

electronlc facilities. Similar electronic
equipment i8 located on Moscow/Fil Air-
tield although no SAM site is located in
theovicinity. The other 19 SAM sites are
in varying stages of conatruction and no
electronic facilities can be identified.
‘The 7 siteshaving completeclectronic
tacilities include the
3 located in the Urals,.one near Kiev, and
one near Odeasa. Since the 3 sites in the
Urals and the slte near Odessacontain the
same  similarly-posltioned clectronic
equipment, only one of these sites, located
south, of Magnitogrosk, is described ln

o5xe ~ 29X6

25X6
described. The Kiev site is described
because of its unique-guidance area en-
closed in a large keyhole-shaped revet-
ment. Locations of the 3 sites described
in this report are shown on the gencral
orientation map, Figure 1.

PICAIR-1/60

to be similar in function to the B-200
{YO-YO) system used at the herringbone-
type SAM sites ringing Moscow 2/, 3/.
No radar callbration devices, such as the
bore sights associated with herringbone
SAM sltes, have been identified at the
hexagon-type SAM sites.

25X6
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ELECTRONIC FACILITIES

AT THE

SAM SITE

SOUTH-SOUTHWEST
OF MAGNITOGORSK

Two hexagon-type SAM sites are
located near Magnltogorsk, USSR, The
site discussed In this report is located
10 nautical miles h-southwest of Ma-

parking area, and a support arca. A com-
plex network of gravel-surfaced roads
serves the site. There has beennoattempt
to this site.

gnitogorsk at 53°15'N/58°58'E (Flgure 10).
This fenced site, which Is In the later
wrages of construction, Is situated on
relatlvely flat terraln (Figure 11). Inaddi-
tion to the electronic facilities the site
conalats primarily of six drive-through
launch revetments with missile launchers
emplaced in five of the aix revetments,
three missile-hold revetments, a vehicle

The electronic facilities observed at
the Magnltogorsk site consist of amissile
guidance ra(‘lnr, with ten support vhlclex;
a possible acquisition radar; and probable
local communication facilitiea. All of the
electronic equipment and missile laun-
chers are probably connected by a cable
net.

1

,‘

PIC/IR
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PIGURE 11, AERIAL PHOTOGRAPH OF MAGNITOGORSK SAN SITE. This sita, which Is In the later steges of construstion, Is
sitvuted an relativaly Mot apen terrein 10 nm sautvouthwast of Nagoltaperaly

25X1D

—————

‘\

NAUTICAL MILEY

PIGURE 10, LOCATION MAP'OP MAGNITOGORSK SAM SITR

Missile-Guidance Area

The missile-guidance area Is located
near the center of the site (Figure 12,
Item 1). The area containa a track-while-
scan misslle-guidance radar, probably
FRUIT SET, and ten associated support
vehiclea positioned in seven revetments,
The guidance radar s located on a small
mound at the end of the gravelled service
road which enters the site (Figure 13).

In the seven revetments which are
located below the level of the guidance

radar, are seven possible ZIS-151 vans ~
and three trailers. The vans probably '

house the transmitter, recelver and'com-
puter equipment for the guidance radar
and the three trallers probably provide
the power for the misslle-guidance ays-
tem. Three of the seven revetments are
double-bayed, each approximately 30 feet
wide and containing one van and one
trailer. Four ofthe revetmentsare single-
bayed, each nppmxlmmely-wlde
and_contalning one van,

No radar callbration device has been
identified at or near the site.

Due- to the poor resolution of the
photography no heavy cables can be iden-

‘tiled as connecting the guidance radar
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OPERATIONS AREA

: MISHILE-HOLD
" REVETMENT

SUPPORT
AREA

[ VEWCLE
If PARKING AREA
;

LAUNCHER

ELECTRONICS VEHICLE
LE LINE

NOT DRAWN 10 $CALE

FYGURE 13, LINE DRAVING OF MAGHITOGORSK AN SITE

. east portion of the site approximately 700
feet from the guidance radar. Two prob-
able trailera connected by 8 cable are
located in this area. No antenna and no
cable line 10 the guidance ares can be
identified due to the poor resolution of
the photography.

with the vans and trailers, however, there
are two lines ofcables which extend north-
west and southeast reapectively from theg
guidance area. At a distance of approx-
{mately 135 feet from the guldance radar,
each line separates into three lines of
cables (Figure 12, ftem 2) one of which -
extends to each of the 8ix drive-through -
launch revetmenis. Each line probably
contains a power gable from the generator
trallers and a control cable from th?
operations vans. Al cables appear to be

underground.
ACQUISl‘l‘lON RADAR

A posaible location for the acquisition
radar (Figure 12, Item 3) I8 in the north-

COMMUNICATIONS AND/OR
POWER LINES

A probable communication facility
(Figure 12, em 4) s located in the east-
ernmost corner of the site approximately
940 feet from the guldance radar, Two
small bulldings and cne possible van are
located in this ares. No antennas can be

FIGURE 13,
aton miasileguidance radsr,
i ocersd on o small Acund o the snd o @ grovelled vanice rosd
lounch revetments,

PERSPECTIVE DRAWING OF MAGNITOGORSK SAM SITE
probobly FRUI

\dentified; A cable liné (Figure 12, Item$)
extends from the guldance area and prob-
ably terminates at this probable commu-
nication facility,

T SET, ond ten assosiated suppt

70057-3¢omy NO._41
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AISILE.GUIDANCE AREA, This ares contoins g rachowhile
vehicles potitioned in seven ravetments, juldonce
2 e todiats hom the guidonce ora o it dive-throvgh

An overhcad wire line leads away
from the probable communication facility

In a northeasterly direction (Figure 12,
ftem 6).
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ELECTRONIC FACILITIES

AT THE
SOUTH

A hexagon-type SAM slte has been
1dentified on late [N smell-format
photography near Klev, USSR. The site
18 located approximately 8.5 nauticel miles
gouth of Klev. In the vicinity of 50°18'N/
30°3'E (Pigure 14). The slte La fencedand
situated in flat wooded terrain near the
west edge of the Dnepr River flood plain
In addition to the electronic facilities,
thig site conslats primarily of six drive-

SAM SITE
OF KIEV

guldance radar, FRUIT SET, with ten
support vehicles; a probable acquisition
radar, possibly SPOON REST; with one

PIC/JR-1/60

—— WIRE PENCE

e REVETHENT

= LAUNCHER

= ELECTROHICE VENICLE

—— canLe LNE

- POMIBLE CABLE LINES
HOT DRAYH 10 SCALE

support vehicle; and a probable i
catlon facility, with three vehicles and a
probable stick mast. N

MISSILE-GUIDANCE AREA

The missile-guidance area is located
near the center of the operations area

NAUTICAL MILES

FIGURE 14, LOCATION MAP OF KIEV SAu SITE

through revetments with a misaile launcher
emplaced in each revetment, three drive-
through missile hold revetments, andsup-
port facilities,
gravel-surfaced roads serves the site,

The electronic facilities observed at
the Kiev SAM site consiat of a missile-

A-complex network of -

(Figure 13, Item 1), The guidance area '

contains a track-while-scan misslle-gui-
dance radar, FRUIT SET, and ten asso-
clated support vehicles. The unique feature
of this area ia the large keyhole-ahaped
revetment which surrounds the guidance
area.

The FRUIT SET guidance radar ia
located In the center of the circular por-

— V_'—/d—’—‘__’—’j

FIGURE 14 PERSPECTIVE DRAWING OF KIEV SAM SITE MISSILE-GUIDANCE AREA, The guidonce orve ssntains @ troch-whils-
PRUIT SET, vuppart vahision, The lorgs boyhaie-shaped revetment whith surreunds

1 pubdonce o I tho el eun foeir o this wne, Ceblen o

v
send btiven the dons rodr ond the fom Melos sad
 relions ot the puldence arvs fo sech of the s iive-thraugh fownth revermaate, o kel end asblen
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tlon of the revetment (Figure 16). The
guldance radar consists of a small cab
atop which are mounted horizontal and
vertical trough-type antennas similar to
two of the antennas observed on the gui-
dance radar at the] The entire
unlt is mountedona Jow, wheeled carrlage.
The two dishgaped antennas observed
on lheﬂ’guldnnce radar cannot be
Identifled at Kiev due to the poor resolu-
tion of the photography. In the same cir-
cular revetment are two groups of five
support vehicles, each positioned n@ir
the radar.

PHOTO DATA: °

X1C

No radar calibration device has been
Identifled on the photography,
Six lines of cebles radiate from the

guldance area one 0 each of the six

drive-through launch revetments, These
cables appear 1o be laid above ground,
The number of cables which extends be-
tween the radar and the 10vehicles cannot
be determined.

ACQUISITION RADAR
The probable acquisition radar, pos-

*~ sibly SPOON REST, Is located northwest

of the guidance area and outside of the

25X6 25X6

fenced operations arca(Figure 15,tem 2),
This facility consists of two vans, one of
which ig pr‘t‘nhahly the gencrator van while
, the other is probably the radar van. A
probable cable extends between the two
vans. Another probable cable extends
between the probable radar van and the
guidance area (Figure 15, Item 3),

The position of the acquisition radar
at this sie differs from the positionofthe
acquisition radar a-n that the radax
and generator trailer are located outside
the operations area, and the two vans are
mot positioned in reverments as atfff
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COMMUNICATIONS
AND/OR POWER LINES

‘The probable communication facility
15 located in the northwest portion of the
site (Figure 15, ltem 4). This facility
consists of three vehicles and o probable
stlck mast within a cleared circular area,
‘The antenna on top of the mast lspossibiy
MERCURY GRASS, but the poor resolution
precludes identification.

No overhead wire lines are visible
inthe area,
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